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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
positive type photosensitive compsn. excellent 
in the rate of a residual film and resist profile to 
ArF excimer laser light and causing no defects 
in development by incorporating a polymer 
contg. units having a cycloaliphatic 
hydrocarbon skeleton structure, a photo-acid 
generating agent, a heterocyclic compd. having 
a specified structure, a nitrogen-contg. basic 
compd, and a fluorine- and/or silicon-contg. 
surfactant. 

SOLUTION: The photosensitive compsn. 
contains a polymer which contains a 
cycloaliphatic hydrocarbon skeleton structure, 



is decomposed by the action of an acid and becomes alkali-soluble, a compd. which 
generates the acid when irradiation with active rays of light or radiation, a heterocyclic 
compd. having a partial structure represented by the formula and a moLwt. of <1,000, a 
nitrogen-contg. basis compd, and a fluorine- and/or silicon contg. surfactant. In the 
formula, Z1 is O or S and Z2 is H or hydroxy I. Preferably the photosensitive compsn. 
further contains a low molecular acid-decomposable dissolution inhibiting compd. 
having groups decomposable by the action of the acid, increasing its alkali solubility by 
the action of the acid and having a mol.wt. of <2,000. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1](A) A polymer which decomposes by the operation of acid containing annular 
aliphatic hydrocarbon skeletal structure, and serves as alkali solubility, (B). Have a 
compound which generates acid by the exposure of active light or radiation, and a 
substructure expressed with (C) following (formula -one). A positive type 
photosensitive composition, wherein a molecular weight contains 1000 or less 
heterocycle-like compound, (D) nitrogen-containing basic compound and (E) fluorine 
system, and/or a silicon system surface-active agent. 
[Formula 1] 

Zt Z 2 

(Z, expresses an oxygen atom or a sulfur atom among a formula, and Z 2 expresses a 
hydrogen atom or a hydroxyl group.) 

[Claim 2]The positive type photosensitive composition according to claim 1, wherein a 
molecular weight which has a basis which may furthermore be decomposed by 
operation of acid and in which alkali solubility increases by operation of acid contains 
2000 or less low molecule acidolysis nature lysis inhibition compound. 
[Ciaim 3]A positive type photosensitive composition given in claim 1 or any of 2 they 
are. [ which is characterized by using far ultraviolet light with a wavelength of 220 nm 
or less as an exposure light source ] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to manufacture of the circuit boards, 
such as semiconductor manufacturing processes, such as IC f a liquid crystal, and a 
thermal head, and the positive type photosensitive composition further used for other 
photofabrication processes. It is a thing about the positive type photosensitive resin 
composition used in detail suitably for micro processing of the semiconductor device 
using the light energy line of short wavelength, such as a far ultraviolet ray, X-rays, 
and an electron beam, It is related with micro processing of the semiconductor device 
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especially using an ArF excimer laser at the ******** positive type photosensitive 

composition for suitable. 

[0002] 

[Description of the Prior Art]ln recent years, high integration follows an integrated 
circuit, while LSI and VLSI are put in practical use, the minimum pattern width of an 
integrated circuit reaches the field of a subhalf micron, and minuteness making is 
following it further Therefore, the demand to the photolithography technique for 
minute pattern formation is increasingly severer As one of the means which attains 
minuteness making of a pattern, the short wavelength formation of the exposing light 
used in the case of the pattern formation of resist is known. For example, i line (365 
nm) of a high-pressure mercury-vapor lamp has been used for manufacture of DRAM 
of the degree of location up to 64M bit as a light source till the present. The light 
source of short wavelength is examined more for the purpose of manufacture of 
DRAM which it changes to i line, and a KrF excimer laser (248 nm) is put in practical 
use as an exposure light source by the mass production process of 256 M bit DRAM, 
and also has a degree of location beyond 1 G bit in it. 

It is thought that use of an ArF excimer laser (193 nm), F 2 excimer laser (157 nm), 
X-rays, and an electron beam is effective (Takumi Ueno et aL, "micro processing 
towards short wavelength photoresist materiahULSI the **** exudation version, 
1988). 

[0003] Especially an ArF excimer laser is positioned as next-generation exposure 
technology, and development of the resist excellent in the high sensitivity for ArF 
excimer laser exposure, high resolving power, and dry etching resistance is desired. As 
the conventional i line and a resist material for KrF excimer laser exposure, In order to 
acquire high dry cleaning dirty tolerance, the resist containing aromatic polymer is 
used widely, for example, novolak resin system resist or the chemical amplification 
type resist of the polyvinyl phenol system is known. However, the aromatic ring 
introduced in order to give dry etching resistance is difficult to expose even at the 
pars basilaris ossis occipitalis of a resist film, in order to hardly let light pass in the 
wavelength band of ArF excimer laser light, and a pattern with good sectional shape 
was not obtained in the conventional resist. 

[0004]It is known that what is necessary is just to use the aliphatic series polymer 
which does not contain an aromatic ring at all, for example, polymethylmethacrylate, 
as one of the solution of the problem of the transparency of resist (J. Vac.Sci. 
Techno!., B9-3357 (1991)). However, such polymer is unusable from the ability of 
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sufficient dry etching resistance not to be expected. Thus, let it be the biggest 
technical problem to reconcile improvement in transparency, and high dry etching 
resistance in development of the resist material for ArF excimer laser exposure. Then, 
the dry etching resistance-proof as an aromatic group with same resist that contains 
an alicyclic hydrocarbon group instead of an aromatic ring is shown, And it is reported 
by Proc. SPIE, 1672, and 66 (1992) that 193-nm absorption is small, and use of the 
polymer came to be studied energetically in recent years. 

[0005]. Do the trial which applies polymer containing an aiicyclic hydrocarbon group to 
resist originally for many years. For example, in JP,60-195542A JP,1-217453,A, and 
JP,2-59751 A polymer of a norbornene system is indicated and the alkalis soluble 
resin which has an annular aliphatic hydrocarbon skeleton and a maleic anhydride unit 
is variously indicated by JP.2-1 46045 A The copolymer of acrylic acid series ester 
protected by norbornene and an acidolysis group in JP,5-8051 5,A is indicated, The 
copolymer which has an adamantane skeleton in a side chain in JP,4-39665A 
JP.5-265212A JP,5-80515,A, and JPJ-23451 1,A is indicated, In JP,7-252324,A and 
JP,9-221526,A. The compound which the aiiphatic series cyclic hydrocarbon group of 
the carbon numbers 7-12 which have a bridged cyclic hydrocarbon group connected 
with the side chain of polymer, For example, a tricyclo [5, 2, 1, 02.6] Deccan 
dimethylene group, A tricyclo [5, 2, 1, 02,6] Deccan diyl group, a norbornane diyl group, 
Norbornane dimethyl group and adamantane diyl group ** is indicated, and the 
compound which a tricyclo deca nil group, the JISHIKURO pentenyl group, the 
JISHIKURO pentenyloxyethyl group, the norbornyl group, and the cyciohexyl group 
connected with the side chain of polymer is indicated by JP/7-1 99467 A 
[0006] Furthermore, the polymer which has cyclohexane and an isobornyl skeleton in a 
main chain is indicated by JP,9-325498,A, Furthermore, JP,9-230595A 
JP,9-244247,A, JP,10-10739A The polymer in which various cyclic olefin, such as a 
JISHIKURO olefin, was introduced into the main chain is indicated by W097-33198, 
EP794458, and EP No. 789278, It is indicated by JP,8~82925,A and JP,9-230597,A 
that the compound which has a menthyl group or a menthyl derivative group among 
terpenoid skeletons is preferred. 

[0007]The defect resulting from a lithography process is one of the major factors of 
yield lowering, and poses an important problem these days especially. For example, it 
is said that the microbubble by the air bubbles at the time of the liquid peak and 
dissolved gas in a developing solution generally serves as a cause, and a developing 
defect generates a defect (plains; 42nd Japan Society of Applied Physics lecture 
rehearsal collection 27 p-ZW-9 (1 996)). A cellular measure is still more important as a 
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wafer large-caliber-Ezes these days and the discharge quantity of a developing 
solution increases, the improvement (science forum company publication, ULSI 
manufacture contamination control art, and 41 (1992).) on the device that a 
developing solution is soft breathed out as these cellular measures Although the trial 
of reduction of air bubbles is made by reference and addition of the deaeration 
mechanism of dissolved gas, it is not a satisfying enough level. 

[0008]In order to reduce a developing defect, the surface-active agent of an Nonion 
system is added in a developing solution, The trial which raises compatibility by 
optimizing the kind and addition of a surface-active agent in the resist of the device 
which raises the wettability of a developing solution and promotes cellular desorption, 
or a novolac system has been made (Usujima et al.; 42nd Japan Society of Applied 
Physics lecture rehearsal collection 27 p-ZW-7 (1996)). However, in order to reduce 
the developing defect of the chemical amplification system resist for ArF using 
polymer of the above non-aromatic systems. There was not that these methods are 
not enough, a thing which may cope with it how in order to be rather even when 
becoming an opposite effect, and to reduce a developing defect, and an indicator of 
completely [ former ] improvement. And in order to reduce a developing defect, when 
the hydrophilic nature of resist was raised, there was a tendency for a remaining rate 
of membrane and a profile to deteriorate, and coexistence-izing was very difficult. 
[0009]In the positive type chemical amplification system resist for KrF using polymer 
of the conventional aromatic system. For example, Prooc.SPlE 1672, 46, and (1992) 
Prooc.SPlE 2438, 551, (1995), Prooc.SPlE, 2438, 563 (1995), Prooc.SPlE 1925, 14, 
(1993), J. Photopolym.SciTech.Vol.8.No.4,535 (1995), J. 
Photopolym.Sci.Tech.VoL5.No 1, 207 (1992), J. As reported to 

Photopolym.SciTech.VoL8.No.4,561 (1995), Jpn.J.AppI.Phys.33-7023 (1994), etc., The 
acid by which it was generated was spread, and acid of the resist surface part was 
deactivated with the basic impurity in atmosphere, and there was a problem that the 
profile and line width of sensitivity or the resist pattern after development will change 
as the leaving times from exposure to heat treatment (PEB) became long. 
[0010]The art which adds basic compounds, such as amine, etc, to the chemical 
amplification system resist using polymer of an aromatic system as a means to solve 
these and which carries out art, JP,63-149640,A, JP,5-249662,A, JP,5-1 27369A 
JP.5-289322A JP,5-249683,A, JP,5-289340,A, JP.5-232706A JP,5-257282,A, 
JP.6-242605A JP,6-242606,A, JP.6-266100A JP.6-266110A JP r 6-317902,A f 
JPJ-120929A JP,7-146558,A, JPJ-3191 63,A, JPJ-508840A JP.7-333844A 
JR7-219217A JP,7-92678,A, JP.7-28247A JP f 8-22120,A, JP.8-110638A 
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JP.8-123030A It is mostly indicated in gazettes, such as JP, 9-27431 2 A 
JP.9-166871 A JP,9-292708,A, JP,9-325496A Patent Publication Heisei No, 508840 
[ seven to ], US No. 5525453, US No. 5629134, and US No. 5667938, and is publicly 
known. However, when these amine is added to the chemical amplification system 
resist for ArF using polymer of a non-aromatic system which has annular aliphatic 
hydrocarbon skeletal structure, surely, Like the case where polymer of a 
non-aromatic system is used, although it was effective to profile change and line 
width change of the sensitivity variation by PED and the resist pattern after 
development, it resulted in it being extremely inferior in said developing defect, and 
the measure was desired. 

[001 1]Adding a carboxylic acid compound to the chemical amplification resist 
composition for the excimer laser beams for KrF for the purpose of the improvement 
in sensitivity, or the shape improvement of a resist pattern On the other hand, 
JP, 7-92679 A It is indicated by JP.5-181279.A and adding an amide compound and an 
imide compound is indicated by JP,6~214391 A JP,9-5987,A, and WO 94/No. 01805. 
[0012]Amine and a carboxylic acid compound are added, it excels in sensitivity and 
resolution, the device which improves the **** temporal stability between PEB(s) 
from exposure is made by JP,9~6001 A and it is publicly known, however, amine (for 
example, methylamine.) low-boiling-point by the strong base nature currently 
indicated if desirable at JP,9-6001 A Dimethylamine, trimethylamine, ethylamine, 
diethylamine, triethylamine and aromatic carboxylic acid (for example, salicylic acid 
and nitrobenzoic acid.) When phthalic acid is added to the chemical amplification 
system resist for ArF using polymer of a non-aromatic system which has annular 
aliphatic hydrocarbon skeletal structure, surely, Like the case of the chemical 
amplification resist composition for the excimer laser beams for KrF using polymer of 
a non-aromatic system, although the effect was seen from exposure to the **** 
temporal stability between PEB(s), it resulted in it being extremely inferior in said 
developing defect, and the measure was desired. Low-boiling-point amine had 
produced the problem of the process of the addition effect of amine stopping being 
revealed at all for the tendency which evaporates easily between PEB(s), and polluting 
with amine the device used for semiconductor manufacture of a hot plate etc. 
[0013] 

[Probiem(s) to be Solved by the Invention]The purpose of this invention is made in 
view of this problem, and it is providing the positive type photosensitive composition 
which does not produce the problem of a developing defect while especially a 
remaining rate of membrane and a resist profile are excellent to deep ultraviolet, 
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especially ArF excimer laser tight. 
[0014] 

[Means for Solving the Problem]A result in which this invention persons examined 
wholeheartedly a component of a positive type chemical amplification system resist 
composition, With combination of 1000 or less nitrogen-containing basic compound, a 
fluorine system and/or a silicon system surface-active agent, and a solvent in a 
molecular weight of a polymer including an alicyclic hydrocarbon skeletal structure 
unit, a photo-oxide generating agent and a specific structure, it knew that the 
purpose would be attained and resulted in this invention. That is, this invention person 
is attained by a method of the following composition. 

(1) A polymer which decomposes by the operation of acid containing (A) annular 
aliphatic hydrocarbon skeletal structure, and serves as alkali solubility, (B). Have a 
compound which generates acid by the exposure of active light or radiation, and a 
substructure expressed with (C) following (formula -one). A positive type 
photosensitive composition, wherein a molecular weight contains 1000 or less 
heterocycle-like compound, (D) nitrogen-containing basic compound and (E) fluorine 
system, and/or a silicon system surface-active agent. 
[0015] 
[Formula 2] 
-C N— 

" L 



[001 6]^ expresses an oxygen atom or a sulfur atom among a formula, and Z 2 
expresses a hydrogen atom or a hydroxyl group.) 

(2) The positive type photosensitive composition of the aforementioned (1) statement, 
wherein the molecular weight which has a basis which may be decomposed by the 
operation which is furthermore acid and in which alkafi solubility increases by 
operation of acid contains 2000 or less low molecule acidolysis nature lysis inhibition 
compound, 

(3) A positive type photosensitive composition given in the above (1) or any of (2) they 
are. [ which is characterized by using far ultraviolet light with a wavelength of 220 nm 
or less as an exposure light source ] 

[0017] 

[Embodiment of the Invention]Hereafter, the compound used for this invention is 
explained in detail. First, although what is known conventionally can be used as a 
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polymer which decomposes by the operation of acid which has (A) annular aliphatic 
hydrocarbon skeletal structure in this invention, and serves as alkali solubility, As an 
example of the polymer, it has an annular aliphatic hydrocarbon skeleton unit in a main 
chain which is expressed with following (a-1 ) - (a-1 5), for example, The polymer which 
has a basis (it is also called an acidolysis nature group) decomposed by operation of 
acid, and the repeating unit expressed with a side chain by following (b-1) - (b-7) 
which has an annular aliphatic hydrocarbon skeleton and the polymer which has an 
acidolysis nature group can be mentioned. Although the structural unit which has 
annular aliphatic hydrocarbon skeletal structures, such as the following (a-1) - (a-1 5) 
a structural unit expressed with - (b-1) (b-7) r is indispensable to the polymer with 
which this invention is concerned, it may also include the structural unit expressed 
with following (c~1) - (c~4) as a copolymerization ingredient. 
[0018] 
[Formula 3] 




(a-2) 




(a-5) 



(a-6) 




(a-10) 



(a-11) 




Y B 



(a-13) 



(a-1 4) 



(a-1 5) 



[0019] 
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[Formula 4] 

-^CH a -CR-^ -^CH 2 -CR~^~ -£-CH 2 -CR ) 

9=0 9=0 9=0 




1 




(b-1) 


(b-2) 


-^-CH2-CR-^— 




9=0 




d 




(b-4) 


A 

(b-5) 


"^~CH 2 -CR-J— 




9=0 





<b-3) 



, .. (b-e) 

CH 3 {^<l 
-^-CHz-CR-^— 

9=° rT^i (b-7) 

1 rt O =C CFO O =C C-O 

f° v y 

2 <C-2) Z 
fc-1) (c-3) 

f ^ 
0=9 9=0 (c-4) 

1 1 

[0020]In the above (a-1) - (a-1 5) the structural unit expressed with - (b-1) (b-7), The 
substitution or the unsubstituted alkyl group, alkoxy group, or alkenyl group a 
hydrogen atom, a hydroxyl group, a carboxyl group, an alkoxycarbonyl group, and 
whose carbon number are 1-10 pieces independently respectively may be expressed, 
A and B may join together, and A and B may form a ring. X and Y express the basis 
respectively decomposed by operation of acid independently. In said formula (b-1) - 
(b-7) - (c-1) (c-4), R expresses the alkyl group of 1-3 carbon numbers, such as a 
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hydrogen atom and a methyl group. Z expresses the basis which a hydrogen atom and 
a carbon number decompose by operation of the substitution of 1-10 or an 
unsubstituted alkyl group, an alkoxycarbonyl group, or acid. 
[0021 ]In the above, a methoxycarbonyl group, an ethoxycarbonyl group, a 
butoxycarbonyl group, etc. are mentioned as an alkoxycarbonyl group. It is mentioned 
as an alkyl group whose carbon number is 1-10 pieces by the straight chain, branching, 
or the annular alkyl group which may be replaced, and specifically, A methyl group, an 
ethyl group, a propyl group, an isopropyl group, n~butyl group, t-butyl group, a 
cyclopentylic group, a cyclohexyl group, a hydroxymethyl group, a hydroxyethyl group, 
etc. are mentioned. As an alkoxy group whose carbon number is 1™10 pieces, a 
methoxy group, an ethoxy basis, n-butoxy group, t-butoxy group, a propoxy group, an 
isopropoxy group, etc. are mentioned. As an alkenyl group whose carbon number is 
2-10 pieces, a vinyi group, an ally! group, 2-propenyl group, etc. are mentioned. What 
A and B joined together, formed -C(=0)-0-C(=0)-, -C(=0)-NH-C(=0)- f 
-CH 2 -C(=0)-0-C(=0)-, etc. as a ring which A and B combine and form, and became a 
ring is mentioned. 

[0022]As a basis decomposed by operation of acid, a -(CH 2 ) n -COORa basis or a 
"(CH 2 ) n -OCORb basis is mentioned. Ra expresses a hydrocarbon group of 2-20 
carbon numbers, and t-butyl group, a norbornyl group, a cyclodeca nil group, etc. are 
mentioned as the hydrocarbon group here. As Rb, alkoxy ethyl groups, such as a 
tetrahydrofuranyl group, a tetrahydropyranyl group, an ethoxyethyl group, and an 
isopropylethyi group, a lactone group, or a cyclo hexyloxyethyl group is expressed, n 
expresses 0 or 1 . 

[0023]As further substituent in each above-mentioned basis, a halogen atom, a cyano 
group, a nitro group, etc. are mentioned. 

[0024]A polymer which has a structural unit expressed with aforementioned (a-1) - 
(a-6) is obtained by carrying out ring opening polymerization of the cyclic olefin under 
existence of a metathesis catalyst and in an organic solvent or a non-organic solvent, 
for example. A ring breakage (**) polymerization For example,;J.Am.Chem.Soc., 
W.LTruett et aL, 82, 2337 (1960) and A.Pacreau;Macromol.Chem. 188 and 2585 (1987) 
and JP,51-31800,A, JP,1-197460,A, It can polymerize easily with a synthesizing 
method of a statement to JP,2-42094,A, EP No. 0789278, etc. With a metathesis 
catalyst used here, for example Composition and a reaction (1) of : polymers edited by 
the Society of Polymer Science,Japan, A compound of a statement and a catalyst 
system which specifically consists of a halogenated compound of transition metals, 
such as tungsten and/or a molybdenum system, an organoaluminium compound, or 
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these and the third component are used for KYORITSU SHUPPAN p375-381 (1992) 
or JP,49-77999A 

[0025]As an example of the above-mentioned tungsten and a molybdenum compound, 
They are mentioned by molybdenum pentachloride, tungsten hexachloride, and 
tungsten oxytetra chloride, and as an organoaluminium compound, Triethylalurninum, 
triisobutylaluminum, trihexyi aluminium, Diethylaluminum mono- chloride, di-n-butyl 
aluminum mono- chloride, ethylaluminiumsesquichloride, diethylaluminum 
MONOBUTO oxide, and triethyl aluminum water (mole ratio 1:0.5) are mentioned. As 
for a using rate of an organoaluminium compound to 1 mol of compounds of the 
above-mentioned tungsten or molybdenum, in performing ring opening polymerization, 
0.5 mol or more is preferred. As a catalyst of the third component used in order to 
raise polymerization activity etc., Water, hydrogen peroxide, an oxygen content 
organic compound, the Chisso content organic compound, a containing halogen 
organic compound, the Lynn content organic compound, a sulfur content organic 
compound, and a metal content organic compound are mentioned, and it is used 
together at a rate of 5 mol or less to tungsten or 1 mol of molybdenum compounds. 
Although a using rate of a catalyst over a monomer is based also on those kinds, it is 
usually used at a rate of 0.1-20 mol to 100 mol of monomers. 

[0026]As for polymerization temperature in a ring breakage (**) polymerization, -40 
**-+150 ** is preferred, and it is desirable to carry out in an inert gas atmosphere. As 
an example of a solvent used, pentane, hexane, heptane, Aliphatic hydrocarbon like 
octane, cyclopentane, alicycle feilows hydrocarbon like cyclohexane, Benzene, 
toluene, aromatic hydrocarbon like xylene, a methylene chloride, 1,1-dichloroethane, 
1,2-dichloroethylene, 1 -chloropropane, An ether system compound like halogenated 
hydrocarbon like 1-chlorobutane, 1-chloropentane, chlorobenzene, bromobenzene, 
o-dichlorobenzene, and m-dichlorobenzene, diethylether, and a tetrahydrofuran is 
mentioned. 

[0027]By a hydrogenation reaction, a polymer used for this invention is obtained in 
resin obtained by such ring breakage (**) polymerization. The catalyst used in a 
hydrogenation reaction can use what is used for a hydrogenation reaction of the usual 
olefin nature compound. For example, as a heterogeneous catalyst, a solid catalyst etc. 
which made carriers, such as carbon, silica, alumina, and a titania, support precious 
metal catalysts, such as palladium, platinum, nickel, a ruthenium, and rhodium, are 
mentioned. As a homogeneous catalyst, naphthenic acid nickel / triethylalurninum, 
Nickel acetylacetonato / triethylalurninum, octenate cobalt / n-butyl lithium, Rhodium 
catalysts, such as titanocene dichloride / diethylaluminum monochioride, acetic acid 
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rhodium, and chiorotrisCtriphenyi phosphine) rhodium, can be mentioned, A 
heterogeneous catalyst is used among these catalysts, labile is [ way ] high and 
catalyst removal after a reaction is also easy, and since a polymer obtained does not 
color, it is convenient, a hydrogenation reaction — ordinary pressure - under 
3-200-atmosphere hydrogen gas atmosphere, 0-200 ** 300 atmospheres can be 
preferably performed at 20-180 **. A hydrogenation rate is not less than 50% of 
usually not less than 80% still more preferably not less than 70% preferably. When a 
hydrogenation rate is less than 50%, since thermal stability and temporal stability of 
resist are worsened, it is not desirable. 

[0028]It is preferred to perform distillation under reduced pressure and refining in 
order to separate a polymer of obtained this invention, an unreacted monomer 
component, a solvent, etc. after a predetermined time reaction. Thus, resin of 
obtained this invention is the gel permeation chromatography which attached a 
refractive-index detector, retention time is measured as compared with polystyrene 
of molecular weight known, and weight average molecular weight is calculated. 
[0029]A polymer expressed with aforementioned (a~7) - (a~15) is usually 
compoundable by the radical (**) polymerization of an annular-under existence of 
effective dose of free radical initiator aliphatic hydrocarbon monomer, for example. 
Specifically J.Macromol.Sci.Chem.A-5(3) 491 (1971), Said A-5(8) 1339 (1971), 
Polym.Lett.Vol. 2,469 (1964), It is compoundable by a method US No. 3143533, US No. 
3261815, US No. 3510461, US No. 3793501, US No. 3703501, and given in 
JP,2-146045,A. The desirable initiator used for a radical (**) polymerization can 
mention 2 p 2'-azobis (isobutane nitril), benzoyl peroxide, dicumyl peroxide, etc. Usually, 
concentration of an initiator becomes about 0.1 to 5% of the weight of a range from 
about 0.01 preferably 10% of the weight to gross weight of a monomer, reaction 
temperature is changed into a high range — usually — the range of a room 
temperature to 250 ** — desirable — the range of 40 to 200 — it is the range of 
60 to 160 ** still more preferably. 

[0030]As for a polymerization or copolymerization, it is preferred to carry out En an 
organic solvent. A solvent which dissolves a starting material at a predetermined 
temperature, and also dissolves a mixture of output is preferred. Although a desirable 
solvent changes also according to a kind of monomer which carries out 
copolymerization, the aromatic hydrocarbon like toluene, aliphatic series like ethyl 
acetate or aromatic ester, and aliphatic series ether like a tetrahydrofuran are 
mentioned, for example. It is preferred to perform distillation under reduced pressure 
and refining in order to separate resin of obtained this invention, an unreacted 
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monomer component, a solvent, etc. after a predetermined time reaction. Thus, a 
polymer used for obtained this invention is the gel permeation chromatography which 
attached a refractive-index detector, retention time is measured as compared with 
polystyrene of molecular weight known, and weight average molecular weight is 
calculated. 

[0031](b-1) A polymer which has a structural unit of - (b~7), or a thing containing 
copolymerization ingredient (c-1) - (c-4) is compoundable by radical (**) 
polymerization under effective dose existence of a free radical initiator, more than 10 
mol % of content of a repeating unit including annular aliphatic hydrocarbon skeletal 
structure is preferred to a repeating unit of a total monomer among a polymer used for 
this invention — more — desirable — more than 20 mol % — it is more than 30 mol % 
still more preferably, moreover — content of a repeating unit which has an acidolysis 
nature group is 10-90-mol% in a repeating unit of total monomers among a polymer 
used for this invention — desirable — 15-85-mol % — it is 20-80-mol % still more 
preferably, moreover — 3-60-mol% in a repeating unit of total monomers of content of 
other copolymerization ingredients, such as a unit expressed with - (c-1) (c-4), are 
preferred among a polymer used for this invention — more — desirable — 5-55-mol % 
— it is 10-50-mol % still more preferably. 

[0032]a polymer used by this invention has weight average molecular weight in the 
range of 1500-100000 — desirable — further — desirable — the range of 
2000-70000 — it is the range of 3000-50000 especially preferably. As for dry etching 
resistance-proof, heat resistance, and adhesion with a substrate, less than 1500 are 
[ a molecular weight ] insufficient, and since sensitivity of resist will fall if a molecular 
weight exceeds 100000, it is not desirable, a degree of dispersion (Mw/Mn) of a 
polymer used by this invention — desirable — 1 .0-6.0 — it is 1.0-4.0 more preferably, 
and heat resistance and image performances (a resist profile, a defocus latitude, etc.) 
become good, so that it is small. 

[0033]In this invention, it is 70 to 99 % of the weight preferably 50 to 99.7% of the 
weight to total solids as an addition in a photosensitive composition (except for a 
solvent) of a polymer of the above (A). In this invention, other polymer can also be 
used together as occasion demands in addition to a polymer in above-mentioned this 
invention. As such other polymer, it dissolves with a polymer of the above (A) and poly 
p-hydroxystyrene, hydrogenation poly p-hydroxystyrene, novolak resin, etc. should 
just be mentioned. In a constituent of this invention, 20 or less weight sections of the 
desirable use ranges of 30 or less weight sections per polymer 100 in this invention 
weight section of other polymer are preferably mixable at a rate of ten or less weight 
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sections especially preferably. 

[0034] Next, a compound (it is also called a photo-oxide generating agent) which 
decomposes by the exposure of active light of (B) in a positive type photosensitive 
composition of this invention or radiation, and generates acid is explained. As an 
example of a compound which decomposes by the exposure of active light or radiation 
used by this invention, and generates acid, A photo initiator of optical cationic 
polymerization, a photoinitiator of an optical radical polymerization, an optical 
decolorizing agent of coloring matter, Publicly known photo-oxide generating agents 
and those mixtures can be used by micro photoresist which generates acid by optica! 
alterant or ultraviolet rays, a far ultraviolet ray, KrF excimer laser light, ArF excimer 
laser light, an electron beam, X-rays, a molecular beam, or an ion beam, choosing them 
suitably. 

[0035]As for a thing desirable although used in this invention among these, it may be 
preferred that it is a photo-oxide generating agent which generates acid with light of 
the range of wavelength of 220 nm or less, and in addition, as long as a mixture with a 
polymer of (A) of this invention dissolves in an organic solvent enough, what kind of 
photo-oxide generating agent may be sufficient as it Independence or two sorts or 
more may be mixed and used, or may be used combining a suitable sensitizer, onium 
salt (sulfonium salt and iodonium salt.) of everything but a triphenylsulfonium salt 
derivative given in J.Org.Chem.Voi.43,N0.1 5,3055 (1978), and Japanese Patent 
Application No. [ No. 279071 / nine to ] statement as an example of an usable 
photo-oxide generating agent for example Phosphonium salt, diazonium salt, and 
ammonium salt can also be used. As an example of onium salt, diphenyliodonium 
triflate, Diphenyliodonium pyrene sulfonate, diphenyliodonium dodecylbenzene 
sulfonate, Triphenylsulfonium triflate, triphenylsulfonium hexafluoroantimonate, 
Diphenyliodoniumhexafluoroantimonate, triphenylsulfonium naphthalene sulfonate, 
Triphenyl SURUHONIYUMU camphor sulfonium, phenyliodonium (4-methoxypheny) 
trifluoro methanesulfonate, bis(t-buthylphenyl)iodonium trifluoro methanesulfonate, 
etc. can be mentioned. 

[0036]The diazodisulfon and the diazoketo sulfones which are expressed with 
JP,3-103854,A, JP.3-103856A and JP,4-1210960,A, The imino sulfonate of a 
statement and disulfon given in JP,2-71270,A can be conveniently used for 
JP,64-18143,A and JP.2-245756A USP No. 3849137, JP,63~26653A JP,62-692.A 
No. 63, JP,63-146038A JP,63~163452,A, JP,62-153853,A, Can also use a compound 
which introduced into a main chain or a side chain of polymer a basis which generates 
acid by light of a statement in JP,63-146029,A etc., and, JP,7-25846,A, JP,7-28237A 



15 



JPH11-305439 



JP,7-92675 P A, Aliphatic series alkyl sulfonium salts which have a 2-oxocyclohexyl 
group given in JP.8-27120.A, And sulfonium salt of a statement, etc. can be 
conveniently used for N-hydroxysuccinimide sulfonate and also JPhotopolym.Sci., 
Tech., Vol.7, and No.3,423 (1994), and it is independent or is used in two or more sorts 
of combination. 

[0037]An addition of a compound which decomposes by the exposure of such active 
light or radiation, and generates acid, It is usually used in 0.001 to 40% of the weight of 
the range on the basis of full weight (except for a coating solvent) of a photosensitive 
composition, and is preferably used in 0.1 to 5% of the weight of the range still more 
preferably 0.01 to 20% of the weight. If there are few additions of a photo-oxide 
generating agent than 0.001 % of the weight, sensitivity will become low, and if there 
are more additions than 40 % of the weight, optical absorption of resist will become 
high too much, degradation and a process (especially bake) margin of a profile become 
narrow, and it is not desirable. 

[0038]Next, a molecular weight which has a substructure expressed with (C) above 
(formula -one) used for a positive type photosensitive composition of this invention 
explains 1000 or less heterocycle-like compound. As the molecular weight, it is 
80-1000 preferably, and is 100-800 more preferably. A substructure expressed above 
(formula -one) has -C(=0)~NH- or preferred -C(=0)-N(OH)-. As an example of such 
a heterocycle-like compound of (C), they are o~benzoic acid sulfimide, 5 r 5-diphenyl 
thiohydantoin, hydantoin, 5-methyl thiazoline 2-one, and 10-pyrid, for example. [3, 
2-b] [1, 4] - A thing of benzothiazine, a glycine anhydride, urazole, 
1-hydroxybenzotriazol, alloxan, barbituric acid, maleimide, azauracil, azacyclo 
nonan-2-one, and the following structural formula, etc. can be mentioned. 
[0039] 
[Formula 5] 
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[Formula 7] 
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[0042] 
[Formula 8] 
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[0043]The amount of these compounds used of (C) is usually 0.01 - 10 weight section 
preferably 0.001 to 15 weight section to photosensitive composition (except for 
solvent) 100 weight section. In less than 0.001 weight sections, the addition effect of 
this invention is not acquired enough. On the other hand, since a remaining rate of 
membrane will fall if 15 weight sections are exceeded, it is not desirable. Two or more 
sorts can be mixed and these compounds can also be used. 
[0044]Although low-molecular aliphatic series un-annular carboxylic acid and 
aromatic carboxylic acid may be mixed to the constituent of this invention in the 
range which does not spoil the effect of this invention, Since oligomer addition of the 
polymer which has a carboxyl group, for example, a styrene acrylic acid copolymer, a 
styrene methacryiic acid copolymer, a carboxyl group substitution norbornene 
polymer, etc. degrades a resist profile, it is not preferred. 
[0045] Next, (D) nitrogen-containing basic compound used for a positive type 
photosensitive composition of this invention is explained. As a nitrogen-containing 
basic compound, organic amine, basic ammonium salt, sulfonium salt, etc. are used, 
Neither sublimation nor resist performance is degraded, if what is necessary is just 
amine of a fluid at a room temperature, amine of 150 ** of high boiling points is 
preferred, and if it is solid amine, especially a not less than 100 ** thing has the 
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preferred melting point. 

[0046]Namely, JP.63-1 49640.A, JP.5-249662.A, JP.5-127369A JP r 5-289322A 
JP,5-249683,A, JP,5-289340,A, JP,5-232706A JP,5-257282,A, JP.6-242605A 
JP,6-242606A JP,6-266100,A, JP,6-266110A JP,6-317902A JP.7-120929A 
JP.7-146558A JPJ-319163A JP,7-508840,A, JP,7-333844A JPJ-219217A 
JP,7-92678A JP.7-28247A JP.8-22120A JP.8-1 10638A, JP,8-123030A 
JP,9-274312A JP,9~1 66871 A, JP.9-292708.A, What is necessary is just what 
organic amine, basic ammonium salt, sulfonium salt, etc. of a statement are used 
[ what ], without JP,9-325496 A Patent Publication Heisei No. 508840 [ seven to ], 
US No. 5525453, US No. 5629134, US No. 5667938, etc., and degrades neither 
sublimation nor resist performance, If it is amine of a fluid at a room temperature, 
amine of 150 ** of high boiling points is preferred, and if it is solid amine, especially a 
not less than 100 ** thing has the preferred melting point. 
[0047]Specifically 1,5-diazabicyclo [4.3.0]-5-nonene T 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, 1,4-diazabicyclo [2.2.2] octane, 4-dimethylaminopyridine, 

1- naphthyiamine, piperidine, hexamethylenetetramine, Imidazole derivatives, a 
piperazine, 4,4 r -methylenebis (cyclohexylamine), Tris (hydroxymethylaminomethane), 

2- amino-2-methy|-1,3-propanediol r 4 T 4'-diaminodiphenyl ether, a pyridinium 
p-toluene sulfonate, a 2,4,6-trimethyl pyridinium p-toluene sulfonate, a 
tetramethylamrnonium p-toluene sulfonate, tetrabutylammonium lactate, etc. are 
mentioned. The amount of nitrogen-containing basic compound used is usually 0.01 to 
5 weight section preferably 0.001 to 10 weight section to photosensitive composition 
(except for solvent) 100 weight section. In less than 0.001 weight sections, the 
addition effect of this invention is not acquired enough. On the other hand, when ten 
weight sections are exceeded, there is a tendency for the development nature of a fall 
of sensitivity or a non-exposed area to get worse remarkably. These compounds may 
be used independently, and two or more sorts can be mixed and they can also be used. 
[0048]Next, (D) fluorine system and/or a silicon system surface-active agent which 
are used for a positive type photosensitive composition of this invention are explained. 
As a fluorine system surface-active agent and/or a silicon system surface-active 
agent, A surface-active agent containing a fluorine atom, a surface-active agent 
containing a silicon atom, Or a surface-active agent containing both a fluorine atom 
and a silicon atom can be mentioned, For example, JP,62~36663,A, JP,61-226746,A, 
JP f 61-226745,A, JP,62-1 70950A JP,63~34540A A publicly known fluorine system 
and/or a silicon system surface-active agent JP,7-2301 65 A JP,8-62834A 
JP,9-54432A and given in JP,9H5988,A can be mentioned, and a surface-active 



21 



JP Hll-305439 



agent of the following marketing can also be used as it is, 

[0049] For example, EFUTOPPUEF301 and EF303 (made in new Akita Chemicals), 
Fluorad FC430, 431 (made by Sumitomo 3M), the megger fuck F171, F173, F176, F189, 
R08 (made by Dainippon Ink), The Sir chlorofluocarbon S~382, SC101, SC102, and 
SC103, A fluorine system of SC104, SC105, SC106 (made by Asahi Glass Co., Ltd.), 
etc. and/or a silicon system surface-active agent, polysifoxane polymer KP-341 
(made by Shin-Etsu Chemical Co., Ltd.), etc, can be mentioned. A surface-active 
agent which has both a fluorine atom and a silicon atom is excellent in this invention 
especially in respect of an improvement of a developing defect among these 
surface-active agents. 

[0050]loadings of these surface-active agents — per solid content 100 weight section 
in a constituent of this invention — usually — 0,01 weight sections - the amount part 
of duplexs — it is preferably added at a rate of 0.01 weight sections - one weight 
section. These surface-active agents may be used alone, and can also be added in 
some combination. 

[0051] Although a positive type photosensitive composition of this invention does not 
understand well why it excels specifically to the aforementioned developing defect, it 
seems that a molecular weight was revealed with combination of 1000 or less 
heterocycle-like compound, a nitrogen-containing basic compound, and a specific 
surface-active agent. For example, they are combination of said nitrogen-containing 
basic compound and surface-active agents other than this invention, and the effect 
which was not specifically able to be realized in combination of a surface-active agent 
of an Nonion system, etc. 

[0052]A positive type photosensitive composition of this invention has a basis which 
may be decomposed by operation of acid if needed, and a molecular weight in which 
alkali solubility increases by operation of acid can contain 2000 or less fow molecule 
acidolysis nature lysis inhibition compound. For example, Proc.SPIE, 2724, 355 (1996) 
and JP,8-15865,A, - Contain an acidolysis nature group which is indicated to US No. 
5310619, US No. 5372912, J.Photopolym.Sci., Tech., Vol.10, and No.3,51 1 (1997). 
Aromatic compounds, such as a naphthalene derivative containing a thing like an 
alicyclic compound like a call acid derivative, a dehydrocholic acid derivative, a 
deoxycholic acid derivative, a lithochoiic acid derivative, an ursocholic acid derivative, 
or an abietic acid derivative or an acidolysis nature group, can also be used. A 
low-molecular acidolysis nature lysis inhibition compound given in JP,6-51519,A can 
also be used in the addition range of a level which does not worsen 220-nm 
permeability, and an 1,2-naphthoquinone JIAJITO compound can also be used. 
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[0053]In this invention, when using the above-mentioned low molecule acidolysis 
nature lysis inhibition compound, the addition is usually used in 1 to 50% of the weight 
of the range on the basis of full weight (except for a coating solvent) of a 
photosensitive composition, and is preferably used in 5 to 30% of the weight of the 
range still more preferably three to 40% of the weight. When these low molecule 
acidolysis nature lysis inhibition compounds were added, it turned out that there is an 
effect also in improvement of said developing defect not only being improved further 
but dry etching-proof nature, 

[0054]In a positive type photosensitive composition of this invention, an auxilytic 
compound to a developing solution, an antihalation agent, a plasticizer, a 
surface-active agent, a photosensitizer, a bonding assistant, a cross linking agent, an 
optical base generator, etc, can be contained further if needed. 
[0055]A compound which absorbs efficiently radiation with which it irradiates as a 
suitable antihalation agent is preferred, A fluorene, 9-fluorenone, and the substituted 
benzene like benzophenone. A polycyclic aromatic compound like anthracene, 
anthracen-9-methanof, anthracen-9-carboxyethyl, phenanthrene, perylene, and Aji 
Wren, etc. are mentioned, and especially a polycyclic aromatic compound is [ among 
these ] preferred. These antihalation agents reduce catoptric light from a substrate, 
are lessening influence of a multiple echo in a resist film, and reveal an effect of 
standing wave improvement. 

[0056]The photosensitive composition of this invention can improve spreading nature, 
or it can use the following surface-active agent together in order to improve 
development nature. As an example of such a surface-active agent, for example 
Polyoxyethylene lauryl ether, Polyoxyethylene stearylether, polyoxyethylene 
octylphenyl ether, The Nonion system surface-active agents, such as 
polyoxyethylene nonylphenyl ether, a polyethylene-glycol JIRAU rate, 
polyethylene-glycol distearate, polyoxyethyienesorbitan monostearate, and sorbitan 
monolaurate, are mentioned. 

[0057]Since an acid incidence rate by exposure is raised, a photosensitizer which is 
listed below can be added. As a suitable photosensitizer, specifically Benzophenone, 
p-p F tetramethyfdiaminobenzophenone, Although it is 2-chloro thioxan ton, Antron, 
9-ethoxyanthracene, pyrene, phenothiazin, benzyl, a benzoflavin, an acetophenone, 
phenanthrene, benzoquinone, anthraquinone, 1 ,2-naphthoquinone, etc., it is not limited 
to these. It is usable also as said antihalation agent in these photosensitizers. 
[0058]A photosensitive composition of this invention is adjusted as a solution by 
usually filtering with a filter with an aperture of 0.05 micrometer - about 0.2 
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micrometer, after dissolving in a solvent which dissolves each above-mentioned 
ingredient. As a solvent used here r for example Ethylene glycol monoethyl ether 
acetate, Cyclohexanone, 2-heptanone, propylene glycol monomethyl ether, 
Propylene-glycoi-monomethyl-ether acetate, propylene^glycol-monomethyl-ether 
propionate, Propylene glycol monoethyl ether acetate, 3~methoxy methyl propionate, 
3-ethoxyethyl propionate, beta-methoxy isobutyric acid methyl, ethyl butyiate, 
Butanoic acid propyl, methyl isobutyl ketone, ethyl acetate, isoamyl acetate, Ethyl 
lactate, toluene, xylene, cyclohexyl acetate, diacetone alcohol, N-methyl pyrrolidone, 
N.N-dimethylformamide, gamma-butyroiactone, N,N-dimethylacetamide, etc. are 
mentioned. Independent, it mixes and these solvents are used. Since selection of a 
solvent influences spreading nature to solubility and a substrate to said constituent 
preservation stability, etc, it is important, and since moisture contained in a solvent 
also influences such performances, few directions are preferred. 
[0059]As for a photosensitive resin composition of this invention, it is still more 
preferred to reduce impurity components, such as metal impurities, such as a metal, 
and KURORU ion, to 100 ppb or less. Since a malfunction, a defect, and a yield drop 
will be caused when manufacturing a semiconductor device if these impurities exist, it 
is not desirable. 

[0060] On a substrate the above-mentioned photosensitive composition with suitable 
coating methods, such as a spinner and a coating machine, after spreading, A good 
resist pattern can be obtained by prebaking (front [ exposure ] heating), exposing by 
exposing light with a wavelength of 220 nm or less through a predetermined mask, and 
developing negatives by performing PEB (after-exposure bake). What is necessary is 
just a substrate usually used in a semiconductor device and other manufacturing 
installations as a substrate used here, and a silicon substrate, a glass substrate, a 
nonmagnetic ceramics board, etc. are mentioned. An additional layer, for example, a 
silicon oxide layer, a metal layer for wiring, an interlayer insulation film, a magnetic film, 
an acid-resisting membrane layer, etc. may exist if needed further on these 
substrates, and various kinds of wiring, a circuit, etc. are made. In order to improve the 
adhesion of a resist film, hydrophobing processing of these substrates may be carried 
out in accordance with a conventional method further again. As a suitable 
hydrophobing processing agent, 1,1,1,3,3,3-hexamethyidisiIazane (HMDS) etc. are 
mentioned, for example. 

[0061]Resist thickness applied on a substrate has the preferred range of about 0,1 
micrometer - 10 micrometers, and when it is ArF exposure, 0.1 micrometer - 
1.5-micrometer thickness are recommended. As for a resist film applied on a 
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substrate, it is preferred to prebake for about 30 to 300 seconds at temperature of 
about 60-160 **. Temperature of prebaking is low, and since evil of remains solvents 
in a resist film increasing in number relatively, and adhesion deteriorating will be 
produced if time is brief, it is not desirable. Temperature of prebaking is conversely 
high r and if time excels, since evil of constituents, such as a binder of a photosensitive 
composition and a photo-oxide generating agent, decomposing arises, it is not 
desirable. 

[0062]An ultraviolet-rays-exposure device of marketing as a device which exposes a 
resist film after prebaking, A device which an X-ray aligner, electronic beam exposure 
equipment, a KrF excimer exposure device, an ArF excimer exposure device, F 2 
excimer exposure device, etc. are used, and especially makes an ArF excimer laser an 
exposure light source by this invention is preferred. After-exposure bake is performed 
in order to diffuse in a film the purpose of producing desorption of a protective group 
which makes acid a catalyst, the purpose of vanishing a standing wave, an acid 
generator, etc. Bake after this exposure can be performed like previous prebaking. For 
example, about 60-1 60 ** of baking powder temperature is about 90-1 50 ** 
preferably. 

[0063]As a developing solution of a photosensitive resin composition of this invention, 
sodium hydroxide, a potassium hydrate, Inorganic alkali, such as sodium carbonate, a 
sodium silicate, and an ammonia solution. Primary amines, such as ethylamine and 
n-propylamine, diethylamine, Tertiary amine, such as the 2nd amines, such as 
di-n-butylamine, triethylamine, and methyldiethylamine. Alcohol amines, such as 
dimethyfethanolamine and triethanolamine, Tetramethylammonium hydroxide (TMAH), 
hydroxylation tetraethylammonium (TEAH), Trimethyl hydroxymethyi ammonium 
hydroxide, tri ethyl hydroxy methyl ammonium hydroxide, Quarternary ammonium salt, 
such as trimethylhydroxyethylammonium hydroxide, Alkaline aqueous solutions, such 
as cyclic amines, such as pyrrole, piperidine, 1 ,8-diazabicycIo [5,4,0]-7-undecene, and 
1,5-diazabicycIo [4, 3, 0]-5-nonane, can be used. 

[0064]Even if it carries out adequate amount addition of organic solvents and Nonion 
systems of hydrophilic nature, such as alcohols and ketone, an anionic detergent and 
a cationic surfactant, the defoaming agent, etc., it can be used for the 
above-mentioned alkaline aqueous solution. These additive agents improve adhesion 
with a substrate besides the purpose of raising performance of resist, or reduce the 
amount of developing solution used, or they are added by alkaline aqueous solution in 
order to reduce a defect resulting from air bubbles at the time of development, 
[0065] 
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[Example]Hereafter t although an example explains this invention still in detail, thereby, 
this invention is not limited. 

[The synthetic example 1] Composition of the polymer A: The polymer (the following 
structure) which hydrogenated JP.9-244247A and the ring-opening-polymerization 
object of the norbornene derivative of the 4th-example statement was compounded in 
accordance with the method given in EP No. 0789278. Weight average molecular 
weight was 22000, 
[0066] 
[Formula 9] 



COO C(CH 3 ) 3 

[0067][The synthetic example 2] Composition of the polymer B: The polymer (the 
following structure) which hydrogenated JP,9-244247,A and the 

ring-opening-polymerization object of the norbornene derivative of the 1st-example 
statement was compounded in accordance with the method given in EP No. 0789278. 
Weight average molecular weight was 1 7000. 
[0068] 

[Formula 10] 



[0069][The synthetic example 3] Composition of the polymer C: The copolymer (the 
following structure) of norbornene, maleic anhydride, and acrylic acid t-butyl and 
acrylic acid was compounded in accordance with JP.10-10739.A and the method of 
the 7th-example statement. Weight average molecular weight is 74000 and the mole 
ratios of each repeating unit are 50/25/25 (from the left of a following formula). 
[0070] 

[Formula 11] 
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[0071][The synthetic example 4] Composition of the polymer D: The copolymer of 
methacrylic acid adamanthy! and acrylic acid t-butyl was compounded in accordance 
with JP,7-23451 1 T A and the method of the 1st-example statement. Weight average 
molecular weight is 5000 and the mole ratio of each repeating unit is 58/42 (from the 
left of a following formula). 
[0072] 

[Formula 12] 



[0073] [The synthetic example 5] The synthetic cholic acid 122Jg (0.3 mol) of the 
acidolysis nature low molecular weight compound a and the mixture of 120 ml of 
thionyl chloride were flowed back for 1 hour. The solid obtained by removing 
superfluous thionylchloride was melted in 150 ml of tetrahydrofurans, 40 g (0.35 mol) 
of potassium t-butoxide was added gradually, it flowed back for 6 hours, it cooled and 
ranked second, and the reaction mixture was poured underwater. The obtained solids 
were filtered and collected, and it washed with water, and dried under decompression. 
This refining thing was recrystailized in n-hexane, and cholic acid-t-butyl (following 
formula) was obtained with the yield of 70%. 
[0074] 

[Formula 1 3] 




[0075] 

[An example, a comparative example] (Evaluation of the number of developing 
defects) Resin obtained in said synthetic examples 1-4 10 g and 0.06 g 
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triphenylsulfonium triflate (PAG-1), HeterocycleHike compound 0.25 g r acidolysis 
nature low molecular weight compound 0.5 g, Nitrogen-containing basic compound 
0.10 g, surface-active agent It is propylene-glycoHmonornethyJ-ether acetate as 0.05 
g and a solvent. The photosensitive composition which blended 57.4 g by the 
presentation in table-1 was filtered with a 0.1 -micrometer Teflon filter. It applied 
uniformly, stoving was performed on the hot plate for 90 seconds at 120 **, and a 
0.50-micrometer resist film was made to form on the silicon substrate which 
performed hexamethyldisilazane treatment in the spin coater. It exposed by ArF 
excimer laser light through the mask, and heated on the hot plate for 90 seconds at 
110** immediately after exposure to this resist film. Negatives were developed for 60 
seconds at 23 ** with 2.38% of tetramethylammonium hydroxide solution, and it dried, 
after rinsing with pure water for 30 seconds. 

[0076]Thus, the number of developing defects was measured for the sample in which 
the obtained contact whole pattern was formed by 21 12 KLA(s) made from KLA Ten 
Call (the number of developing defects - I). (Thresholdl 2, Pixcel Size=0.39) The 
number of developing defects was similarly measured about the sample developed and 
rinsed without exposing for comparison (number of developing defects-H). 
(Thresholdl 2, Pixce! Size=0.39) A result is shown in tabie-2. 
[0077] 
[Table 1] 
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[0078]PAG-1 :. Triphenylsulfoniurn triflate H-1 :. Benzoxazine H-2 :. Phthalazone 
H^3 :. Saccharin H^4 :. Benzo KISAZO linon H-5 :. Benzo thiazolone H~6 :. Rhodanine 
H-7 :. Benzamide H-8 :. Benzanilide H-9 :. N-methyl-2-pyrroIidone N-1 
Hexamethylenetetramine N~2 1 ,5-diazabicyclo [4.3.0]-5^nonene N™diazabicyclo 
[ 3:1 ,8-diazabicyclo [5.4.0]-7-undecene N-4:1,4-] [2.2.2] octane N-5 : The 
triethylamine W-1: megger fuck F176. (Made by Dainippon Ink) (fluorochemical 
surfactant) 

W-2: Megger fuck R08 (made by Dainippon Ink) (fluoride and silicon system 
surface-active agent) 

W-3: Polysiloxane polymer KP-341 (silicon system surface-active agent) (made by 
Shin-Etsu Chemical Co., Ltd.) 

W^4: Polyoxyethylene nonylphenyl ether S-1 : propylene-glycol-monomethyl-ether 

acetate [0079] 

[Table 2] 
»-2 a*ftffi»iHSte» 











2 


4 


mmmz 


7 


4 


xmm 


2 


7 


mm&4 


3 


4 


mt&ms 


0 


0 


m&me 


0 


0 




65 


342 


itmx 


45 


130 




34 


75 


tt««4 


37 


38 


tbtt«5 


56 


59 



[0080]Each constituent of this invention had very few developing defects so that 

clearly from the result of table-2. 

[0081] 

[Effect of the InventionjThe positive type photosensitive composition of this invention 
has very few developing defects so that clearly from having been shown above. For 
this reason, it is possible to use especially ArF excimer laser light effective in 
formation of a minute pattern required for the semiconductor device manufacture 
made into an exposure light source. 
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i ,4-^ru 2 tr >^ p [2 .2 .2] ^ ^ >\ 4->^ fv^r ^ 

^ f ;V7 y ^ - 9 Ap- h y f - ^ rF77' 
Ittft^^Sffliij:, ifcfettffl^(^ffi^^<)100 

M*H-r»u fa*. o.ooi-ioaa^ »*u<tto.o 

so [0 0 4 8] *»M^*^ffl«3^3iaWt*Jcfflv^ 
(d) 7yy*atF/*fctti^y =>»#iBffitt 

v^y =>-aS*ffiffitt9Ji: ITS, ^y^JS-T-Sr-S-^Ti-a 

H*5r.i:*ST?*. WAtf, #H0g62-36663-g-, #HBgBl 
-226746^-, #lff]Hg61 -226745^% # IB Bg62 -170950^§\ 
#HP363 -34540-?-, #M¥7-230165^* S #^¥8-62834 
*s #El¥9-54432-S§\ #BB^9-5988-^fB«tCO^:*P(D^ 

[0 04 9] h 5/^EF301 s EF303 (St^S 

(ft) ») v KFC430.. 431(ftS:^y-^ 

^ (tS) H) . ^Sf7ry^F171, F173, F176, F189, 
R08 (^P^-f^^ (ft) ») , i^-^a^S-382 , SCl 
01 , SC102 , SC103 , SC104 s SC105 . SC106 (Jliffi 

^ (ft) m) *©^yy*atjt/4fcttv'y =>-»ff[B 

50 (ft) H) **#lf5^i:as-i?-*5 B 
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[0 0 5 0] r ^ CO # mffi&M <D Wft S f 1 , ~^mcD 

m.i&m^<DmyMmmmm^ ] o, ii*o. out 

Tfc&i^U ft*:, l/^<o**(D«l^foii:-e«Jpi-4Z. 

ftv^s, ioo ovxr^mmmmk^k^w. 

[0 0 5 2] *38W^#^ffl«3ttt«^«i^»J-/EC 

4MW»»^{b-ft*«r*tpr 4: 3* WAtfPro 
c.SPIE.2724, 3S5(i996)^4#^¥8-15S65-^, US53I0619 
-g\ US5372912-g\ J .Photopo lym .Sc i . .Tech . ,Vo 1 . 10 J 
o .3 ,511 (1997)) lOE«$;h/C ± 0 ft Sr* 

[0 0 5 3] **Rfc*5V^T, _L|Bffi^^^?tt^fi¥ 

^ii(MM»<) tS¥^ Lt, a^i~50fi 

[0 0 5 4] 

[0 0 5 5] &®t£^U— >a V[ffiihSJ£ LTd:. HH#t 
9-7^i//y, -<y/7x;y©j:5feti 
/K T>- ^i?:x-9-#/M^^^5vK 7xtVH^ 50 
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[oo5 6] *»w^«*tta^tta*tt*5fea:bfc 

^yV:7^^yV:x;— sKy ^^f-I/Vy -yv^rc 

[0 0 5 7] «3tfc:J;5»»**S:|SlJt*ii:a», TIB 
Tf7^f/^7;;^/7x;y N 2-^*P^;?h¥ 

U-^h:^ ryhpy, 9-^ h^v-r^ h7ty, 

[ 0 o 5 S J *«S^«3tffi|afi£«itt. i|B*riE»«r* 
#Fi-S*«tz:*» LtfitgL ?LgO .05 /i ffl-0 ,2 

Qig£ <7)^ ^ — -CjftiSi-S ^ i ^ J: o T t L 

3- -7/^7^7^ - 7Pb 0 yy^!J3^^y^f;u 
j:-T^7°nt°^-F N 7 p pt°yy^y^-;^;x 
^yl^— x/i'Ti?^— 3-> F^y7at°tyl^f 

yv^ s-xh^^ypt^yt^f/K /3 -y h^ri/^y 
SSK^^K SBt3i^, Btt^tiif/K y^/Wy^ 

;K hyW^>-. ^v-U^, g^j^i^^ ^-^^riyyv, v^Ti? 
h y^ryi-xT— yu N N-y^yvt^ny KV, N.N-v^^^-/^^ 
^7^ K\ y-/fP7^by, N,N-^^7*feh 

[0059] s t jc*3SW^j«*tt»JBj|aj**tt, y * 
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[0 0 6 0] ±BB«5tttftfiS*icrKtEJi^^ tf , =■ 

£ r £ ± 9 hs*&—z/&mz> ^ t 

Mis AfflffiSKs »m KWB&JhiWftifiPflFlE 

So 

l J Lxm~10 J Lxm^t5ffl^&^ b< . ArF8S3fc^it^*i, Q.l 20 

X H«tt, leo^f^^ao—soo^ra^y^- 
^i-s^isff^u^ :/y ^<£>*ea#h&< , Npra^ 

10 0 6 2] >^y-<-^«rou^ hJRSrKJt-rsSEB: 30 
— Al*if v KrF^*v^K*S6«, ArF^^>^*3t 
-C tt ArF^ 3- ^ W~ if - £ ft jft Jt« "T 5 3£ g »& * 

^tt*©^3^— ^fc|Piiaip:L.rff « 

[0 0 6 3] *»W^«*tt»ffiiafi!t«©a*fe«i; Lt 
tt*BMIri- h y *HM!s* y 9*, h y £ 

EAH). h y ^A-fc W^-Wt Kn so 
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y S*>\ 1 tfiy^ n-[5 ,4 ,0]-7-^VtH?>\ 

1 fcTv-^ P -[4 ,3 ,0] -5-/^>m<DWfcT ? V 

[0 0 6 4] Etc. _LET^* ytt**SlcT^=— 

[0 0 6 5] 

r^jSLfc. it¥^ffH2 200 o-efeofe. 

[0 0 6 6] 

[ft 9] 




[0 0 6 7] [<£-J#fi*J 2] m^B^j* : #M¥9-24 

ff^TK^ftbfcfi^fr (TIEflliS) ^EP0789278-^-|B«c 
©^l^ot^bfco m*^^*^l 7 0 0 0 

[0 0 6 8] 

[ftio] 




MtK^i-^v^s y/^t^^/^ct-cjsr^ y 

4 0 0 0t*tl 9 5^ LWi^^MUi (TIE^id 

5 0/2 5/2 5tfeS o 
[0 0 7 0] 
[ftll] 
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°"^0 ° (H3C) 3 CO' 



[0 0 7 1 ] [^J3c^j4] a-a-^DCD^fiSc: 7* ^ ^ U /U 

¥7 -234511^, 1 W^IE^CO^i^oT^^bf'c 
li^^fffj; 5 0 0 0 T-fc 0 . #l§ 9 ML*{£<7>^- 

[0 0 7 2] 
[£12] 
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[0 0 7 3] l&f&m 5 ] K^WffiffiS^Hfc-fr* a <D& 
=3— yVKl22.7g(0.3^V-) t^^^W^ n^-f Kl20ml<£> 

U # U *A-t-:/ h^rf K40g(0 .35^/^) ^r^^t^JP 

frit Lfc. r O^K^^n---^ri^>-e^^ B 9 3 L70%<£>1& 

[0 0 7 4] 
[ft 1 3 I 




[0 0 7 5] 

h y ^^.^/^yv^^r> ^ h y ^ h 
?AtFP^ K*»»-e23 < C-C60i(*na.* U 30S>W 



10g. 

(PAG-1) 0.06g. 

0.25g. 
0.5g, 
0.10g, 
0 -05g, 

57 .4g 

[0 0 7 6] ^©i5tLTftfcftfc3y#^ 

«KU21 12«fc £ 9 ^fe^PfefS&ifflS (Thresholds ,Pix 
eel Size-0.39) Lfc (SH&^R&Sc- I ) „ fcfc. JfciftGO 

fc Ltlf^it^I^ (Thresho ldl2 ,P ixce 1 S i 

ze=0.39)bfc («ffcfctt*-II) . «A£*-2fil*1% 
[0 0 7 7] 

mi] 



50 
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W-l 


S-l 


tt*M5 
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PAG-1 


H-9 




N-5 
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[0 0 7 8] PAG-1 : h 9 :7 ^^V^l^ — C^ 
- h 

\\-2\7 $ V^J^ 

N-2:l b^>^ n [4 ,3 .0] -5-7 

N^3:l feTS^ o [5 .4 .0] ~7-£ V^t?> 

a-2 S**tt»iB3e*S« 
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20 11-4:1 .4-v?TU* tfv^ p [2.2.2]^"^^^ 
N-5: h ]J^f;l/7^ V 

W-l:>^f7ry^F176 (^0*^^^r (ft) M) (7y 
W-2:^#7 7 ^^RO8(*0*>f ft*) H) (^y* 
W-3:#]J v-cr^^TKy "7— KP-341 ttSSMfc^X* 
W-4 ^jz f l/y;^7i - A-^— ^ A- 

s-i b°u>^y =3— ^f/ux-f^Ttr^- 

30 h 

[0 0 7 9] 
[12] 
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[0 0 8 0] a-2^*S*j&»feWfc3&*&«t 5te*l&WG>*a 

[0 0 8 1 ] 
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W <D ^ffl«*ttiari£* tt, a«*B6 3* ffi tf> X'p ft v \ 
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